There is much indirect evidence for an infective aetiology in ankylosing spondylitis (AS). Patients with the disease often experience marked fluctuations in symptoms and disease activity, which have many of the hallmarks of response to an infection. The disease may present as an undiagnosed pyrexia and constitutional disturbances can often be severe. However, no causal agent has been definitely implicated.
It is now well established that the histocompatibility antigen HLA B27 is closely associated with AS and the seronegative spondarthritides (Brewerton, 1976; Goldin and Bluestone, 1976) . Reactive arthritis following infection with Salmonella, Shigella, and Yersinia enterocolitica also occurs predominantly in subjects carrying HLA B27 (Aho et al., 1975; Calin and Fries, 1975) , and sacroiliitis and spondylitis are well recognised sequelae.
There is no satisfactory explanation of why the presence of HLA B27 predisposes to inflammatory joint and eye disease. The most favoured theory (McDevitt and Bodmer, 1974) proposes that a second gene closely linked to the B27 gene is responsible for disease expression. Family studies suggest, and most investigators agree, that some other factor, possibly exogenous, is required to initiate the disease. We favour the molecular mimicry or cross-reactivity theory (Damian, 1964; Snell, 1968; Ebringer and Davies, 1973) . Cross reactions between many different human tissue and bacterial antigens are well recognised (Jenkin, 1963; Dumonde, 1966) . The HLA molecule is a glycoprotein and therefore it is not inconceivable that there may be structural and antigenic similarities between HLA and bacterial cell products. Cross reactions between Gram-negative bacterial cell components and HLA antigens have been reported (Hirata et al., 1973) . Such a cross reactivity may result in an inadequate or delayed immune response by a B27-positive individual against infecting micro-organisms which carry similar antigens, because these organisms would be to some extent recognised as self.
We have observed cross reactivity between B27-positive lymphocytes and several Gram-negative bacteria: Enterobacter aerogenes, Klebsiella pneumoniae, and Yersinia enterocolitica (Ebringer et al., 1976 ). An initial clinical study suggested that Ki. pneumoniae was found more frequently in faeces of patients with active disease (Ebringer et al., 1977) . We now report a larger series of patients, some of whom have been followed up for 18 months.
In view of the fluctuating course of the disease, longitudinal studies were carried out to determine if it was possible to establish a time relationship between the presence of Klebsiella and disease activity. Such a study might indicate the way in which the inflammatory disease was produced.
or an incomplete or early AS with back pain and stiffness, peripheral lower limb joint involvement, and normal or equivocal sacroiliac joints on x-ray, and they all carried the B27 antigen. 4 other patients had spondylitis associated with infammatory bowel disease and 3 had psoriatic spondylitis. 115 patients have been tissue typed and of these, 110 (96%) carried the B27 antigen. 36 (22%) of the patients were female.
157 control subjects were studied: staff, students, and a small number of ambulant, convalescent patients without arthritic disease. No patient or control included in this study was taking antibiotics at the time of assessment. The mean age and sex of the patients and controls are shown in Table 1 .
Each patient provided a stool specimen passed within the previous 24 hours. Patients were then examined and assessed for clinical disease activity. They were usually seen at 3-monthly intervals unless the disease warranted more frequent attendance. They were to attend again at the earliest possible moment if symptoms became worse or they had a 'flare-up'. There is a preponderance of younger patients in our survey due to our efforts to investigate the more active, early phase of the disease.
ASSESSMENT OF DISEASE ACTIVITY
The clinical assessment of patients into three classes of disease activity has been described (Ebringer et al., 1977 (Bejot et al., 1975) . (Table 2) showed that the difference in isolation rate between each of the disease activity groups was significant (P<0001). The higher isolation rate in active disease and the lower isolation rate in inactive disease, compared to the control group was also significant (P<0001). There was no difference between the control and the probably active disease group, or between the control and all the patient groups combined. One week later pain score had decreased and faecal culture was negative. He has been seen twice since, his condition assessed as inactive, and faecal cultures negative.
Discussion
These results have confirmed our earlier observations that there is an association between Kl. pneumoniae and active disease in patients with AS. Klebsiella is an ubiquitous organism commonly found in the gastrointestinal tract. As yet no pathological significance has been attached to its presence there except for several reports that it may be a cause of neonatal enterocolitis (Reisner and Garty, 1977) . Our studies now suggest that this micro-organism, in the gastrointestinal tract, may be a causal agent in the production of inflammatory arthritic disease in susceptible individuals. How the inflammatory disease may be produced is far from clear. If the B27-positive individual fails to respond adequately Patients with AS and B27-positive subjects have been shown to have a diminished lymphocyte stimulation response to Y. enterocolitica (Nikbin et al., 1975) , while the response to nonspecific stimulation with phytohaemaglutinin is normal (Nikbin et al., 1975; Fan et al., 1977) . However, patients with reactive arthritis due to Y. enterocolitica, most of whom carry the B27 antigen, develop an adequate serological response to the organism with raised antibody titres. It is this paradox which confuses the whole issue. Similarly, Zilko et al. (1977) reported that patients with AS have raised antistreptolysin 0 titres despite a depressed skin response to streptococcal antigen. We therefore may be dealing with a disease condition in which is possible both a depressed immune response (due to cross reactivity) and a normal or even exaggerated immune response, possibly directed at structures in human tissues, which resemble bacterial antigens. The same paradox occurs in rheumatic fever. Patients who develop tonsillitis and rheumatic fever have higher and delayed antistreplolysin 0 titres than individuals who develop streptococcal tonsillitis alone (Winblad et al., 1949 ). Yet the rheumatic fever patients often develop repeated attacks of streptococcal infection and are more frequently carriers of streptococci. The mechanism of immune-response (IR) inversion (Young et al., 1978) . may explain these phenomena.
There is little information on antibody levels to enteric bacteria in AS. Ford et al. (1977) (Gutowska-Grzegorczyk and Baum, 1977) , but no analysis on the basis of B27 positivity was reported.
Our results have also shown a significantly lower incidence of Klebsiella in the faeces of patients with inactive disease when compared to controls. There may be several explanations for this. The incidence of positive cultures reported for our control group may be higher than the incidence in the general population. Samples were in the main collected from healthy hospital volunteers. Neatly all our patients were outpatients. The incidence of positive cultures for Klebsiella increases on contact with a hospital environment (Seldon et al., 1971 ). Another possibility is that patients with inactive disease in some way have acquired 'immunity' against infections or persistence of the micro-organisms. This remains to be tested.
Our observations of patients with AS over an extended period has enabled us to assess the temporal relationship between positive cultures for Klebsiella and active disease. It is apparent (see case history) that although there is an association of Klebsiella with active disease, the two events are slightly out of phase with each other. Klebsiella often appears before the inflammatory disease and disappears before the inflammation subsides. In this respect it is analogous to the situation in acute rheumatic fever where the streptococcal infection appears first and rheumatic fever appears later although the streptococcus can often still be isolated from the throat in the acute phase. For this reason we attempted to assess the results in 3-monthly intervals, hoping that this form of assessment would overcome the problem of the lag period and also the slower decrease of the inflammatory disease activity. The results again show the association between active disease and at least one positive faecal culture during the 3-monthly intervals.
Sequential analysis confirmed our clinical impression that patients with inactive disease and positive cultures often went on to develop a subsequent flare-up of the disease.
These findings still do not enable us to propose a definite causal effect of Klebsiella infection on disease activity in AS. However, the finding that Kl. pneumoniae appears before exacerbation of the disease strengthens the hypothesis that subclinical ffifections by Klebsiella in the gastrointestinal or genitourinary tract leads to clinical manifestations of inflammatory joint disease. 
